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Robots in UH Robot House and 
Robotics Research Group

3



• Research Context
• Rehabilitation of stroke patients
• Neural correlates of fatigue

• Current work
• Exploring alterations in Microstate parameters in the context of fatigue

• Hypothesis
• To explore changes in neural assemblies related to resting state and fine 

motor state EEG under the influence of fatigue.

Overview
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Experiment Setup

• Five healthy participants were recruited for the study.

• EEG signals from 16 electrode locations were 
collected.

• Geomagic Touch to provide an embedded reality set 
up.
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Experiment Protocol
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• Ethics approval - ECS/PGR/UH/04035.
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Methodology

Selecting optimum 
number of 

microstate clusters

Backfitting cluster maps 
to original EEG

Calculate Microstate  
parameters

• Occurrence
• Duration
• Coverage
• GEV

Recorded multi-channel 
EEG

 Filtering
 ICA

Clean EEG

Finding GFP peaks

Segmenting to 
microstates using  
Modified K-means

Flow diagram for microstate analysis
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Methodology

Microstate Parameters

Occurrence

Duration

Coverage

Global Explained Varience
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Results

Resting state Microstates

NHPT Trial Microstates
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Resting state microstate parameters
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NHPT trial microstate parameters
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Changes in coverage with fatigue

Coverage of resting state microstates 
pre and post fatigue

Coverage while performing NHPT
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Performance time and fatigue status

Time taken for each trial of NHPT Self-reported Fatigue status
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Conclusion

Three distinct set of microstates are observed during the resting state 
and while performing the NHPT.

Physical fatigue can be observed and identified by assessing changes 
in microstate features such as coverage.

Increasing the number of participants will help in performing 
statistically valid analysis of findings.
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THANK YOU
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